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QUALITY  AM)  COST  OF  GINNING  AMERICAN-EGYFTIM  COTTON 
Seasons  15^2-53  and  1953-^i| 

By  James  S.  St.  Clair  and  Arthur  L.  Roberts 
agricultural  economists 
Market  Organization  and  Costs  Branch 
Agricultural  Marketing  Service  1/ 

SUMMARY  AND  CONCLUSIONS 

During  the  19^2-53  and  1953-5U  seasons,  studies  were  conducted  as  to  the 
quality  and  cost  of  ginning  services  at  13  of  the  21  roller  gins  then  located 
in  Central  Arizona,  the  Trans-Pecos  area  of  Texas,  and  the  Mesilla  Valley  of 
New  Mexico.  Gins  by  general  geographic  location  (Arizona  and  Texas-New  Mexico) 
were  divided  into  groups  according  to  amount  of  cleaning  and  conditioning 
equipment . 

Measurable  differences  between  the  quality  of  ginning  services  performed 
by  gins  with  simple,  moderate,  or  elaborate  equipirent  were  relatively  small 
except  in  the  case  of  formation  of  neps  (tiny  tangled  masses  of  fiber) . 
The  more  elaborately  equipped  gins  in  eadi  area  appeared  to  be  slightly  more 
effective  in  removing  foreign  matter  from  machine -picked  seed  cotton  than  the 
more  simply  equipped  gins.  With  regard  to  moisture  content  removal  and  other 
measures  of  performance  there  was  no  consistent  pattern  by  gin  groups. 

The  most  significant  difference  in  quality  performance  by  madiinery 
groups  was  that  the  cotton  ginned  on  the  elaborately  equipped  gins  contained 
about  twice  as  many  neps  as  cotton  handled  by  the  simply  equipped  gins .  For 
many  end  products  for  which  extra  long  staples  are  commonly  used,  excessive 
neppiness  of  the  raw  cotton  is  more  objectionable  than  a  slight  increase  in 
foreign  matter  content. 

As  groups,  the  moderately  and  elaborately  equipped  gins  had  greater 
capacity  and  greater  output  per  unit  of  capacity  than  the  simply  equipped 
gins  and  received  much  greater  volumes  of  cotton.  Both  the  simply  equipped 
and  the  moderately  equipped  gins  in  Arizona  processed  cotton  at  rates  of 
only  about  1.2  bales  per  hour  at  costs  of  about  |20  to  $22  per  bale  and  $22 
to  $2^  per  bale,  respectively.  In  the  Texas-New  Mexico  area,  the  moderately 
and  aLaborately  equipped  gins  turned  out  about  2  bales  per  hour  of  operation 
at  costs  of  from  ^proximately  $17  to  $19  per  bale  and  $15  to  $19  per  bale, 
respectively.  This  cost  advantage  on  the  part  of  gins  in  the  Texas - 
New  Mexico  area,  which  would  be  expected  from  volumes  that  were  1--1/2  to  2 


1/  Mr.  St.  Clair  was  with  the  University  of  Arizona,  Tucson,  Ariz., 
during  the  initial  stages  of  the  research;  he  was  then  with  the  U.  S. 
Department  of  Agriculture  until  August  19^7  when  he  resigned. 
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times  greater  than  those  of  the  Arizona  gins,  actually  was  not  as  significant 
as  indicated  since  wage  rates  in  the  former  area  were  only  about  three-fourths 
as  high  as  those  in  the  latter  area. 

Break-even  points,  where  ginning  revenues  equal  ginning  costs,  were 
about  1,7^0  bales  for  the  Central  Arizona  gins  and  2,750  bales  for  the 
Texas-New  Mexico  gins.  The  lower  average  break-even  volumes  required  by  the 
Arizona  group  of  gins  were  attributable  to  their  lower  fixed  costs  and 
higher  ginning  revenues  per  bale.  Despite  the  relatively  high  break-even 
point  of  the  more  modem  Texas-New  Mexico  gin  group,  net  returns  per  bale 
of  those  gins  were  about  double  those  of  the  Arizona  gins  during  the  2 
seasons  because  of  the  larger  volumes  of  cotton  ginned. 

Results  of  the  study  did  not  provide  a  sufficient  basis  for  unqualified 
recommendations  but  they  did  highlight  some  points  that  merit  consideration. 
Within  the  limits  of  equipment  combinations  represented  by  gins  in  this  study, 
additional  equipment  tended  to  improve  performance  to  a  small  degree  in  the 
ginning  of  machine-picked  cotton  but  provided  slightly  less  satisfactory 
results  in  the  handling  of  handpicked  cotton  and  significantly  increasing 
neppiness  of  the  cotton  as  compared  with  the  simply  equipped  gins.  Assuming 
a  situation  where  hand-  and  machine-picked  cotton  were  to  be  received  in 
about  equal  proportions,  gins  similar  to  the  moderately  equipped  gins  in 
Texas-New  Mexico  appeared  to  be  the  most  satisfactory  compromise  for  general 
service  when  all  recorded  results  were  appraised.  These  gins  were  equipped 
with  one  drier,  one  overhead  cleaner,  and  modern  gin  stands  with  an 
extractor-feeder  over  each  stand. 


INTRODUCTION 

American-Egyptian  cotton  is  an  extra  long  staple  crop  grown  almost 
exclusively  in  Arizona,  the  Trans-Pecos  section  of  Texas,  and  the  Mesilla 
Valley  of  New  Mexico.  This  cotton  generally  provides  staples  ranging  in 
length  from  1-3/8  to  1^  inches .  It  is  ginned  on  roller  gins . 

Production  of  this  relatively  small  but  hi^ly  strategic  crop  has 
varied  fantastically  throughout  its  history.  In  1920-21,  ginnings  reached 
about  92,600  bales  but  by  192^-25  they  had  declined  to  approximately  ii,300 
bales.  During  World  War  II  production  expanded  to  a  peak  of  about  73,800 
bales  in  I9I42-U3  only  to  retreat  to  a  near  vanishing  point  of  approximately 
1,200  bales  by  19ii7-U8.  Under  stimulus  of  the  Korean  emergency,  a  record 
crop  of  about  93,500  bales  was  harvested  in  1952-53.  Since  then  production 
has  declined  somewhat. 

Advances  in  the  ginning  of  American-Egyptian  cotton  have  not  been  as 
rapid  as  those  in  ginning  upland  cotton  for  three  reasons:  (1)  Relatively 
small  and  undependable  volumes  have  made  it  risky  for  roller  gin  owners  to 
erect  new  plants  or  modernize  old  onesj  (2)  the  same  factor  has  made  it 
uneconomic  for  gin  manufacturers  to  devote  resources  to  the  development  and 
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manufacture  of  new  types  of  roller  gin  equipment;  and  (3)  many  gin  ovmers 
have  questioned  the  extent  to  which  American-Egyptian  cotton  can  be  subjected 
to  machining  without  damaging  its  quality. 


U.  S.    DEPARTMENT   OF    AGRICULTURE 


NEC.    4266-57(6)        AGRICULTURAL    MARKETING    SERVICE 


Figure  1. — Location  of  roller  gins  cooperating  in  study,  seasons  of  19^2-53 

and  1953-51^ 

Increases  in  the  amount  of  cotton,  however,  have  induced  some  ginners 
to  experiment  with  greater  use  of  cleaning  and  drying  equipment  in  an  effort 
to  speed  up  ginning  and  to  improve  the  quality  of  the  lint.  Attention  to 
roller  ginning  techniques  has  been  stimulated,  also,  by  a  potentially  widen- 
ing market  for  American-Egyptian  cotton.  The  newest  variety,  Pima  S-1 
(Supima),  has  attracted  growers  by  its  higher  yields,  and  spinners  by  its 
excellent  spinning  performance.  Adjustments  in  prices  for  such  cotton  have 
added  to  its  interest  for  cotton  mills. 


PURPOSE  OF  STUDY 


This  study  compares  the  quality  of  services  and  the  costs  of  some  of 
the  newer,  more  elaborately  equipped  plants  with  those  of  gins  with  only  a 
moderate  amount  of  cleaning  equipment,  and  also  some  older  gins  with  very 
simple  equipment.  Performance  is  compared  both  for  hand-picked  and  machine- 
picked  cotton,  because  the  type  of  gin  equipped  to  do  the  best  job  on 
machine -picked  cotton  may  not  be  most  suitable  for  hand-picked  cotton,  and 
vice  versa. 
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Costs  per  bale  for  each  kind  of  gin  are  compared.  An  indication  is 
given  of  the  relationship  between  costs  and  volume.  Net  returns  and  break- 
even points  are  derived. 


PROCEDURE 


h 


Thirteen  gins  were  selected  out  of  21  in  operation  in  the  area  studied      ^i 
at  the  time  this  project  was  begun.  This  area  embraces  the  Trans-Pecos 
area  of  Texas,  the  Mesilla  Valley  of  New  Mexico,  and  central  Arizona  (fig.  1), 
Gins  were  divided  into  four  groups. of  elaborately,  moderately  (two  groups), 
and  simply  equipped  cotton  gins.  The  four  groups,  according  to  geographical 
location  and  the  amount  of  overhead  cleaning  and  conditioning  equipment  in- 
stalled, are  as  follows: 

Elaborately  Equipped  Plants  (New  Mexico-Texas)  had  a  big  reel  or  a 
tower  drier,  an  inclined  or  impact  cleaner,  h   to  6  extractor-feeders 
used  as  overhead  cleaning  equipment,  and  plain  feeders  or  extractor- 
feeders  over  each  stand  (fig.  2). 

Moderately  Equipped  Plants  (New  Mexico-Texas)  had  a  big  reel  drier, 
a  Jumbo  or  inclined  cleaner,  and  standard  extractor-feeders  over 
each  stand  (fig.  2). 

Moderately  Equipped  Plants  (Arizona)  had  a  tower  or  big  reel  drier, 
an  inclined  cleaner,  2  extractor-feeders  used  as  overhead  cleaning 
equipment,  and  3-cylinder  cleaner-feeders  or  plain  feeders  over  each 
stand  (fig.  3). 

Simply  Equipped  Plants  (Arizona)  had  either  a  tower  drier  or  heat 
on  the  feeders,  2  extractor-feeders  for  overhead  cleaning,  and  plain 
feeders  over  each  stand  (fig.  3). 

Subdividing  information  obtained  from  only  13  gins  into  h   sets  of  figures 
greatly  limited  the  size  of  the  sample  representing  each  group.  Such  gins, 
however,  did  differ  significantly  in  type  and  amount  of  equipment  and  the 
study  included  very  nearly  two-thirds  of  all  roller  gins  in  the  entire  area. 

During  weekly  sampling  trips  throughout  the  1952-53  and  1953-51;  seasons, 
cotton  samples  were  taken  at  various  stages  of  the  ginning  process  in  order 
to  determine  the  effect  of  various  gin  machinery  setups  upon  cotton  quality 
(table  1).  Seed  cotton  and  lint  samples  were  subjected  to  laboratory  tests, 
and  lint  samples  were  classified.  At  the  conclusion  of  each  season,  detailed 
cost  records  were  obtained  from  cooperating  gins. 
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Table  1. — Bales  of  cotton  sampled:  Ainerican-Egjrptian  gins,  by   gin  equipment 
group  and  method  of  harvest,  1952-53  and  1953-5ii 


Season  and 
method  of 

;    Texas- 
!    gins. 

-New  Mexico 
equipped — 

!  Central  Arizona     : 
:  gins,  equipped —    j 

Total 

harvest 

:  Elaborately  : 

Moderately 

!  Moderately  : 

Simply 

1952-53 

Hand 

Number 

:    107 
'     28 

Number 

99 
k 

Number 
39 

Number 

58 
28 

Number 
303 

Machine 

108 

Total 

!    135 

103 

87 

86 

Ull 

1953-5U 

Hand 

102 

15 

70 
17 

100 
56 

51 
8 

323 

Machine 

96 

Total 

117 

87 

156 

S9 

iil9 

QUALITY  OF  GINNING  SERVICES 

Foreign  Matter  Content  and  Removal 

The  average  trash  content  of  seed  cotton  as  it  came  to  the  gins  varied 
among  groups  from  h   to  12  percent  (table  2) .  Among  individual  bales  the 
range  was  much  wider,  from  2  to  kh   percent.  By  "the  time  this  seed  cotton 
had  passed  through  the  cleaners,  driers,  and  feeders  and  was  ready  to  be 
ginned,  trash  content  had  been  reduced  to  from  0.9  to  2.7  percent,  depending 
upon  the  gin  group  and  method  of  harvest. 

One  purpose  of  this  study  was  to  determine  which  gin  equipment  group 
was  most  efficient  in  foreign  matter  removal.  Computations  were  made  of  the 
proportion  of  original -trailer  foreign  matter  which  had  been  removed  by  the 
time  the  feeder  sample  was  taken  (table  3) •  The  variable  quality  of  the 
trash  content  of  the  seed  cotton  received  at  the  different  gins  limits  the 
validity  of  the  conclusions  that  can  be  drawn  from  this  analysis  but  the 
data  may  give  a  rough  indication  of  the  relative  efficiencies  of  elaborate 
versus  moderate  and  simple  gin  setups  in  trash  removal. 
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ELABORATELY    AND    MODERATELY    EQUIPPED    ROLLER    GINS, 

TEXAS-NEW   MEXICO    VALLEY 


Elaborately   Equipped  Gin 


6   Convertible   Extractor- Feeders 


60"  Stands 


60  Stands 


6  'Convertible'  Extractor-Feeders 
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Q 

-\ 

rCX/-i 


KtH 


Ji      I— I  Big  reel 
1     drier 


I 

TO 

.®_ 

Q. 

-\ 
V> 


Moderately   Equipped   Gin 


6 

"standard"  Extractor-Feeders 

6 

60"             Stonds 

Big  reel 
drier 

^'^    oooo  ir.i 

0 

a  r 

6 

60"             Stands 

^^ 

6, 

"standard"  Extractor-Feeders 
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Figiire  2 
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MODERATELY    AND    SIMPLY    EQUIPPED    ROLLER    GINS 

IN    CENTRAL    ARIZONA 
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Figure  3 
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Table  2. — Foreign  matter:  Percentage  in  selected  samples  of  American- 
Egyptian  seed  cotton  as  received  on  truck  or  trailer  at  the  gin,  and  at 
gin  stand,  after  cleaning  immediately  prior  to  ginning,  by  gin  equipment 
group  and  method  of  harvest,  1952-53  and  1953-5ii 


Texas-New 

Mexico 

Central 

Arizona 

Season  and 

gins,  equipped— 

gins,  equipped — 

method  of 

Elab 

orately  : 

Moderately 

:   Moderately 

:    Simp 
i:   On   : 

ly 

harvest 

On 

:  At  gin: 

On 

At  gin- 

On 

:  At  gir 

At  gin 

!  truck 

:  stand  : 

truck 

stand 

!  truck 

:  stand 

:  truck  : 

stand 

:  Pet. 

Pet. 

Pet. 

Pet. 

Pet. 

Pet. 

Pet. 

Pet. 

1952-53 

Hand 

ii.2 

0.9 

ii.3 

0.7 

12.2 

2.7 

$,^ 

0.8 

Machine . . 

9.h 

2.0 

1/ 

1/ 

8.ii 

2.0 

5.8 

2.0 

1953-5ii:   . 

Hand 

:   6.0 

1.0 

ii.il 

.8 

8.3 

1.3 

7.1 

.9 

Machine , . 

5.7 

l.ii 

3.8 

1.1 

ii.il 

1.2 

1/ 

1/ 

1/  Insufficient  data. 

Table  3. — Original  foreign  matter:  Proportion  removed  from  American- 
Egyptian  seed  cotton,  by  gin  equipment  group  and  method  of  harvest,  1952-53 
and  1953-5ii 


Season  and 

!     Texas - 

-New 

Mexieo        '. 

:       Central 

Ariz 

ona 

method  of  ' 

gins. 

equipped- 

^ 

gins,  equipped- 

- 

harvest 

:  Elaborately 

;  Moderately   : 

Moderately 

• 

Si 

mply 

:    Percent 

Percent 

Percent 

Percent 

1952-53    : 

Hand 

>                19 

8ii 

78 

85 

Machine . . 

79 

1/ 

76 

66 

1953-5a:    : 

Hand 

83 

82 

8ii 

87 

Machine . . 

:      75 

71 

73 

1/ 

1/  Insufficient  data. 
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The  differences  were  not  great — usually  just  a  few  percentage  points 
between  groups.  On  hand- harvested  cotton,  the  simply  equipped  gins  did  a 
slightly  better  job  in  both  seasons,  removing  85  and  8?  percent  of  the  orig- 
inal trash  in  1952-53  and  1953-5ii,  respectively.  In  the  case  of  machine 
harvested  cotton  which  had  more  finely  ground  trash  and  wet  spots,  the 
elaborately  equipped  gins  showed  a  slight  advantage.  They  removed  79  percent 
of  the  original  trash  in  1952-53  and  75  percent  in  1953-5U,  the  highest 
removal  of  any  group.  In  general,  however,  trash  removal  was  related  as 
closely  to  the  original  trash  content  of  the  seed  cotton  as  to  gin  equipment 
groups;  the  trashier  the  seed  cotton,  the  greater  the  amount  of  trash  removed. 

Moisture  Content  and  Removal 

Excess  moisture  in  seed  cotton  is  a  problem  mainly  because  it  makes  it 
more  difficult  for  the  cleaners  to  do  their  work.  The  average  moisture  con- 
tent of  hand-harvested  cotton  as  it  came  to  the  gin  varied  among  groups  from 
about  7.5  to  8.5  percent  in  1952-53  and  from  6.5  to  7  percent  in  1953-5U 
(table  h) .  Machine  harvested  seed  cotton  contained  more  moisture  in  both 
years,  ranging  by  gin  equipment  groups  from  8  to  12  percent  in  1952-53  and 
8  to  10  percent  in  1953-5U. 

Table  Ii. — Moisture  content:  Percentage  in  selected  samples  of  American- 
Egyptian  seed  cotton  as  received  on  truck  or  trailer  at  the  gin,  and  at 
gin  stand,  after  cleaning  immediately  prior  to  ginning,  by  gin  equipment 
group  and  method  of  harvest,  1952-53  and  1953-5ii 


Season  and 

Texas -New  Mexico 
gins,  equipped — 

Central 
gins,  e 

Arizona 
quipped — 

method  of 

:  Elaborately   : 

Moderately 

.  Moderately 
:  On   :  At  gin 
•  truck  :  stand 

:    Simply 

harvest 

•  On 
:  truck 

:  At  gin: 
:  stand  : 

On   : 
truck  : 

At  gin 
stand  i 

:  On   : 
:  truck  : 

At  gin 
stand 

:  Pet. 

Pet. 

Pet. 

Pet. 

Pet. 

Pet. 

Pet. 

Pet. 

1952-53 

Hand ■ 

7.5 

7.5 

7.U 

6.7 

8.5 

8.1 

7.8 

7.3 

Machine . . 

•  8.3 

7.8 

1/ 

1/ 

10.1 

8.5 

11.8 

10.3 

I953-5I4 

Hand 

:  6.9 

6.6 

6.6 

6.5 

6.5 

6.2 

6.6 

6.0 

Machine . . 

':     8.1 

7.6 

9.7 

8.7 

QM 

6.9 

1/ 

1/ 

1/  Insufficient  data, 
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Moisture  san5)les  of  hand-harvested  cotton  taken  at  the  gin  stand  vera 
only  slightly  drier  than  those  taken  off  the  truck.  This  indicates  that 
driers  were  not  used  or  used  at  very  low  temperatures.  Moisture  does  not 
become  much  of  a  problem  in  American-Egyptian  cotton  until  it  exceeds  7.5 
percent;  most  of  the  hand  harvested  samples  taken  both  on  the  truck  and  at 
the  gin  stand  were  below  that  level. 

In  the  case  of  machine- harvested  cotton,  the  samples  taken  at  the  gin 
stand  were  considerably  drier  than  the  truck  samples .  Some  seed  cotton  that 
had  tested  10  percent  moisture  on  the  truck  was  reduced  to  8,5  percent  at 
the  gin  stand.  For  another  gin  group,  cotton  that  had  contained  nearly  12 
percent  moisture  on  the  truck  contained  less  than  10.5  percent  at  the  gin 
stand. 

Moisture  removal,  like  trash  removal,  is  one  of  the  traditional  measures 
of  gin  efficiency.  Since  all  groups  had  approximately  the  same  drying  equip- 
ment, differences  in  performance  were  mainly  a  matter  of  differences  in  util- 
ization of  such  equipment.  Most  of  the  gins  had  either  a  big-reel  or  an 
11-shelf  tower  drier. 

The  moderately  equipped  gins  of  Texas-New  Mexico  removed  the  hi^est 
proportion  of  original  moisture  from  hand  harvested  cotton  in  1952-53,  while 
the  simply  equipped  Arizona  gins  removed  the  highest  proportion  in  1953-5ii. 
In  both  cases  the  proportion  removed  was  about  9  percent  (table  5).  Machine 
harvested  cotton  contained  more  moisture  than  hand  harvested  cotton  when 
brought  to  the  gin  and  a  higher  proportion  generally  was  removed  by  the 
driers.  In  both  years  the  moderately  equipped  Arizona  gins  removed  a  greater 
proportion  of  the  original  moisture  from  machine  harvested  seed  cotton  than 
any  other  group — 16  percent  and  18  percent  in  1952-53  and  1953-51^,  respectively 

Table  5. — Original  moisture  content:  Proportion  removed  from  American- 
Egyptian  seed  cotton,  by  gin  equipment  group  and  method  of  harvest,  1952-53 
and  1953-5ii 


Season  and  ; 
method  of  ! 

Texas - 
gins. 

-New  Mexico        : 
equipped —        : 

Central  Arizona 
gins,  equipped — 

harvest 

Elaborately  : 

Moderately  : 

Moderately 

:     Simply 

Percent 

Percent 

Percent 

Percent 

1952-53    i 

Hand 

:      0 

9 

5 

6 

Machine . . • 

'.               6 

1/ 

16 

13 

1953-5ii 

Hand 

!       h 

2 

5 

9 

Machine . . 

\              6 

10 

18 

1/ 

1/  Insufficient  data. 
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Lint  moisture  content  was  about  the  same  for  all  equipment  groups  and 
methods  of  harvest.  The  simply  equipped  gins  produced  the  driest  lint  from 
hand-harvested  cotton  in  both  years.  This  lint  contained  3.9  percent  mois- 
ture in  1952-53  and  only  3.3  percent  moisture  in  1953-5U  (table  6).  In  the 
case  of  machine-harvested  cotton,  the  moderately  equipped  Arizona  gins  pro- 
duced the  driest  lint  of  any  group — U,6  percent  moisture  and  3.6  percent 
moisture  in  1952-53  and  1953-^h,   respectively. 

Table  6. — Moisture  content:  Percentage  in  selected  samples  of  American- 
Egyptian  lint  cotton,  by  gin  equipment  group  and  method  of  harvest,  1952-53 
and  1953-5ii 


Season  and  ; 
method  of 

Texas-New  Mexico 
:      ginsj  equipped — 

:      Central  Arizona 
:      gins,  equipped — 

harvest 

:  Elaborately  : 

Moderately- 

:   Moderately 

:     Simply 

;     Percent 

Percent 

Percent 

Percent 

1952-53    i 

Hand ■ 

5.2 

ii.8 

h.9 

3.9 

Machine . . 

5.3 

1/ 

1;.6 

5.8 

l953-5Ii 

Hand 

!      ii.7 

h^^ 

3.6 

3.3 

Machine . . 

:      U.7 

5.6 

3.6 

1/ 

1/  Insufficient  data. 


Grade  of  Lint  Cotton 


Although  the  grade  of  lint  cotton  is  determined  largely  by  growing  and 
harvesting  practices,  ginning  machinery  and  practices  also  may  have  consider- 
able effect.  2/   Few  differences  were  noted  in  the  quality  of  cotton  lint  from 
hand-harvested  cotton  by  the  four  gin  groups.  Grade  averages  by  gin  equip- 
ment groups  ranged  from  1.3  to  2.6  on  the  basis  of  the  official  standards  for 
American-Egyptian  cotton  (table  7).  Excepting  some  dirty,  wet  seed  cotton 
received  by  one  group,  the  range  for  hand-harvested  cotton  was  only  from  1.8  - 
to  2.1.  The  highest  grade  index  for  hand-harvested  cotton,  1.8,  was  achieved 


2/   Official  grade  standards  for  American-Egyptian  cotton  include  9  grades, 
ranging  from  a  high  of  grade  No.  1  to  a  low   of  grade  No.  9.  Although  grade 
steps  in  cotton  are  not  uniform,  a  rough  index  of  grade  levels  may  be  calcu- 
lated by  averaging  these  numerical  designations.  In  the  convenient  index 
obtained  by  a  simple  average  of  such  grade  designations,  the  lower  the  index 
number  the  higher  the  grade  represented. 
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by  Arizona's  simply  equipped  gins  in  the  1952  season,  and  by  its  moderately 
equipped  group  in  1953-5U. 

Table  7. — Grade  index:  Averages  for  selected  samples  of  American-Egyptian 
lint  cotton,  by  gin  equipment  group  and  method  of  harvest,  1952-53  and 
1953-5ii 


Season  and 
method  of  : 

:      Texas- 
gins, 

-New  Mexico 
equipped — 

!      Central 
:      gins,  e 

Arizona 
quipped — 

harvest 

Elaborately  :   Moderately 

:  Moderately 

:    Simply 

Points 

Points 

Points 

Points 

1952-53 

Hand 

2.0 

1.9 

2.6 

1.8 

Machine . . 

:      h.O 

1/ 

k.7 

5.2 

I953-5I1 

Hand 

:      2.1 

1.9 

1.8 

2.0 

Machine. . 

'•              3.2 

3.3 

2.9 

1/ 

1/  Insufficient  data. 

Differences  among  groups  in  grades  produced  from  machine-harvested 
cotton  were  larger.  Levels  of  grade  ranged  from  2.9  to  5.2.  But  the  pattern 
among  groups  was  no  more  consistent.  In  1952-53  the  elaborately  equipped 
gins  produced  the  highest  grade  index  from  machine -picked  cotton — U.O.  In 
1953-51i  the  moderately  equipped  Arizona  gins  produced  the  highest  grade — 2.9. 


Non-lint  Content  of  Ginned  Lint 


Non-lint  content  of  ginned  lint  is  a  measure  of  the  amount  of  trash 
that  passes  through  the  cleaning  machinery  and  into  the  bale.  Determined  on 
the  Shirley  Analyzer,  it  gives  some  indication  of  the  amount  of  processing 
loss  that  can  be  expected  when  the  cotton  is  processed  in  a  spinning  mill. 

Differences  in  non-lint  content  between  methods  of  harvest  tended  to  be 
somewhat  larger  than  differences  among  gin  groupings.  Non-lint  content  of 
machine -harvested  cotton  was  consistently  greater  than  that  of  hand-harvested 
cotton  at  the  same  group  of  gins . 

The  average  non-lint  content  of  ginned  cotton  ranged  among  groups  from 
3.5  to  ^,^   percent  for  hand-harvested  cotton,  and  from  5  to  7  percent  for 
machine -harvested  cotton  (table  8).  The  moderately  equipped  gins  of  Texas- 
New  Mexico  tied  the  simply  equipped  Arizona  gins  for  production  of  the 
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cleanest  lint  from  hand-harvested  cotton  in  1952-53.  Both  groups  produced 
lint  of  3.6  percent  non-lint  content.  In  1953-5 l^j  the  moderately  equipped 
group  of  Arizona  gins  produced  lint  from  hand-harvested  cotton  containing 
only  3.5  percent  non-lint  content. 

In  the  case  of  machine-harvested  cotton,  the  moderately  equipped  Arizona 
group  produced  slightly  cleaner  cotton  in  both  seasons .  This  cotton  contained 
6.7  percent  and  5.1  percent  non-lint  in  1952-53  and  19^3-$h,   respectively. 

Table  8. — Non-lint  content:  Percentage  in  selected  samples  of  American- 
Egyptian  lint  cotton,  by  gin  equipment  group  and  method  of  harvest,  1952-53 
and  1953-5U 


Season  and 

I     Texas- 

-New  Mexico 

:       Central  Arizona 

method  of 

gins, 

equipped— 

:       gins. 

equipped — 

harvest 

:  Elaborately 

:  Moderately 

:  Moderately 

:    Simply 

;    Percent 

Percent 

Percent 

Percent 

1952-53 

' 

Hand 

:     3.8 

3.6 

^.h 

3.6 

Machine . . ' 

:      7.0 

1/ 

6.7 

6.8 

1953-51; 

Hand 

u.u 

li.l 

3.5 

3.7 

Machine . . ! 

i     5.7 

5.3 

5.1 

1/ 

1/  Insufficient  data. 


Nep  Count 


Neps  are  tiny,  tangled  masses  of  fibers  found  in  lint  cotton.  They 
often  persist  through  the  woven  fabric  stage,  detracting  from  the  appearance 
of  the  fabric  and  its  ability  to  take  dye  uniformly. 

Tests  on  137  samples  of  American-Egyptian  cotton  in  the  1953-51;  season 
showed  that  the  gins  with  the  greatest  amount  of  cleaning  machinery  tended  to 
produce  cotton  with  the  greatest  number  of  neps  (table  9).  The  method  used 
in  determining  these  nep  counts  was  a  comparatively  rapid  approach  normally 
nsed   in  testing  medium  staple  upland  cotton.  The  recorded  nep  counts,  there- 
fore, are  greatly  in  excess  of  what  these  same  lots  would  have  yielded  in 
actual  processing  performance.  The  data,  however,  while  not  indicative  of 
the  true  level  of  nep  counts,  do  provide  a  valid  basis  .of  comparison  between 
machinery  groups  and  show  that  the  average  number  of  neps  for  cotton  ginned 
on  elaborately  equipped  gins  was  about  twice  as  great  as  on  the  simply 
equipped  gins. 
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Table  9. — Neps:     Number  counted  in  webs  pfrepared  from  selected  lots  of 

American-Egyptian  lint  cotton,  by  gin  equipment  group,   1952-53  and  1953-5U  1/ 


Nep  count 


Texas-New  Mexico 
gins,  equipped — 


Elaborately 


Moderately 


Central  Arizona 
gins,  equipped — 


Moderately 


Simply 


6  to  10 

11  to  15 

16  to  20 

21  to  25 

26  and  greater 


Lots 

3 
8 

5 

8 

12 


Lots 

5 

10 

7 
6 
2 


Lots 

7 
26 

Ih 

1 
1 


Lots 

10 

11 

1 


Total, 


Average , 


36 
23.1 


30 

16.7 


k9 
lii.3 


22 

10.7 


1/  The  neps  per  100  square  inches  of  a  web  prepared  from  a  3-gram  sample 
of""cotton  lint  on  special  small-scale  equipment  producing  the  equivalent 
of  a  iiO-grain  sliver  processed  at  a  carding  rate  of  9z   pounds  per  hour. 


Ranking  of  Gins  According 
to  Quality  of  Services  Performed 

To  determine  which  machinery  setup  was  doing  the  best  job  over  the 
2-year  period,  rankings  vrere  made  of  the  four  gin  equipment  groups  in  respect 
to  five  selected  factors  which  indicate  differences  in  quality  of  ginning 
services.  Factors  considered  were:   (1)  Foreign  matter  removal,  (2)  moisture 
removal,  (3)  grade,  (U)  non-lint  content  of  ginned  lint,  and  (5)  nep  count. 

With  hand-haorvested  cotton,  one  "type  of  gin  appeared  to  do  the  best  job; 
with  machine-harvested  cotton  another  gin  group  demonstrated  superiority. 
If,  as  is  usually  the  case,  a  gin  has  to  handle  both  hand-  and  machine- 
harvested  cotton  the  most  desirable  cleaning  setup  is  likely  to  be  a  compromise. 

The  simply  equipped  gins  shovjed  some  advantages  over  the  other  groups 
when  dealing  with  hand-harvested  cotton  (table  10).  This  group  of  gins 
ranked  first  for  all  five  quality  factors.  At  the  other  extreme  were  the 
elaborately  equipped  gins  that  ranked  third  or  fourth  in  respect  to  each  of 
the  factors  considered.  Moderately  equipped  gins  fell  between  these  extremes. 

When  quality  of  seirvices  performed  on  machine -harvested  cotton  was  con- 
sidered, a  different  ranking  of  gins  resulted.  In  this  case  the  moderately 
equipped  groups  generally  ranked  ahead  of  both  the  elaborately  and  the 
simply  equipped  groups  (table  11), 
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Table  10. — Hand-harvested  cotton:  Gin  groups  ranked  according  to  service 

performed,  1952-53  and  1953-51^ 


Quality  factor 

!  Unit 

!    Texas-New  Mexico 
:    gins,  equipped — 

Central  Arizona 
gins,  equipped — 

:  Elaborately 

:  Moderately 

Moderately  ' 

Simply 

Foreign  matter 
removal 

:  Percent 
:  Percent 
Points  ' 

Percent  ' 
Number  : 

i   81   T3-U) 

:    2     (ii) 

2.0     (3) 

ii.l     (3)' 
23.1     (h) 

i   83    (2) 
:    6    (2): 
•  1.9  (1-2) 

3.8    (2) 
:  16.7    (3) 

\       81  {'i>-\x) 

5    (3) 

:  2.2    (i;) 

•   11^.3    (2) 

:   86  (1) 

Moisture  removal. 

Grade  index 

Non-lint  content  : 
of  ginned  lint. 
Nep  count  2/ : 

8  (1) 
•  1.9  (1-^ 

:  3.6  (1) 
:  10.7  (1) 

1/  (  )  =  rank 

2/  Nep  results  are  for  hand-  and  ma chine -harvested  combined, 
results  are  not  available. 


Separate 


Table  11. — Machine-harvested  cotton:  Gin  groups  ranked  according  to  service 

performed,  1952-53  and  1953-51 


Quality  factor  :   Unit  ! 

Texas-New  Mexico 

gins,  equipped —      : 

:     Central  Arizona 
g±nSj   equipped — 

Elaborately 

Moderately 

.  Moderately  :  Simply 

Foreign  matter   :        ; 
removal :  Percent 

1/  i 
:   77     (1) 
6     (h) 
3.6     (2). 

'  6.1|    (3) 
23.1    (ii) 

■       71    (3)' 
10    (3) 
3.3    (1) 

5.3   (1) 
16.7   (3) 

:   75    (2)' 
■       17    (1) 

i'3.8    (3) 

'     5.9    (2) 
:  111. 3    (2) 

:   66  (h) 

13  (2) 

5.2  (U) 

6.8  ik) 
-   10.7  (1) 

Moisture  removal.:  Percent  , 

Grade  index :  Points 

Non-lint  content  : 

of  ginned  lint.:  Percent 
Nep  count  2/ :  Ntimber 

« 
• 

1/  (  )  =  rank 

^/  Nep  results  are  for  machine-  and  hand-harvested  combined, 
results  are  not  available. 


Separate 


Since  most  gins  must  handle  both  machine -picked  and  hand-picked  cotton, 
a  third  set  of  rankings  was  made .  These  rankings  were  based  upon  the  assump- 
tion that  50  percent  of  the  cotton  was  hand-harvested  and  50  percent  was 
machine -harvested.  Under  these  conditions  the  moderately  equipped  gins  gener- 
ally ranked  higher  than  other  groups  (table  12) . 
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Table  12. — Hand-  and  machine -harvested  cotton:   Gin  groups  ranked  according 
to  service  performed,  1952-53  and  1953-51i  1/ 


Quality  factor 

Unit   : 

Texas -New  Mexico      : 
gins,  equipped —      : 

Central  Arizona 
gins,  equipped — 

Elaborately 

Moderately  ; 

Moderately 

Simply 

Foreign  matter   : 
removal 

Percent 
'  Percent 
Points 

Percent 

Number  * 

2/ 
79     (1)' 
h           (U) 
2.8     (2) 

5.2  (2-3-U) 
23.1     (h) 

77    (3)i 
8    (3) 
2.6    (1) 

ii.6    (1). 
:  16.7    (3) 

78    (2)! 
11    (1) 
3.0    (3). 

5.2(2-3-ii) 
:  llj.3    (2) 

76   (I) 

10   (2) 

3.6   (1;) 

'  5.2(2-3-U) 
:10.7   (1) 

Moisture  removal. 

Grade  index 

Non-lint  content 
of  ginned  lint. 
NeD  count 

1/  Assumes  one-half  hand-harvested  and  one-half  machine-harvested. 
2/  (  )  =  rank. 

There  was  little  difference  between  the  tw^o  moderately  equipped  groups 
from  a  quality  of  services  standpoint.  l-Jhen  the  greater  ginning  speed  of  the 
moderately  equipped  Texas -New  Mexico  group  is  taken  into  account,  this  type 
of  plant  would  probably  get  the  preference  for  general  duty  service,  where 
both  hand-  and  machine -harvested  cotton  are  to  be  processed. 


COST  OF  GINNING  SERVICES 

The  cost  of  ginning  services  varied  among  gin  equipment  groups  much  more 
than  the  quality  of  services  performed.  Differences  in  per-bale  costs  were 
related  primarily  to  variations  in  capacity,  volume  of  ginnings,  speed  of 
turnout,  and  wage  rates.  During  the  study  period  gins  located  in  the  Texas- 
New  Mexico  area  had  an  advantage  over  the  Central  Arizona  gins  in  respect  to 
h  factors:   (1)  Their  roller  capacity  averaged  about  one-third  greater, 

(2)  they  received  kO   percent  more  seed  cotton  per  unit  of  roller  capacity, 

(3)  ginned  it  22  percent  faster,  and  (h)   paid  wages  at  rates  that  averaged 
only  three-foiirths  as  high  as  those  in  the  Central  Arizona  gins.  Comparisons 
between  unit  costs  of  the  h   gin  equipment  groups,  therefore,  should  be  made 
with  these  points  in  mind. 


Speed  and  Capacity  of  Plants 

The  elaborately  equipped  Texas-New  Mexico  plants  produced  just  over  a 
thousand  pounds  of  lint  per  hour,  and  the  mcDderately  equipped  plants  of  this 
region  just  under  a  thousand  (table  13).  This  is  60  to  70  percent  greater 
production  during  actual  operation  than  that  achieved  by  the  moderately 
equipped  and  simply  equipped  Central  Arizona  plants. 
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Table  13. — Lint  processed:  Production  per  plant  per  hour,  American-Egyptian 
gins,  by  gin  equipment  group,  1952-53  and  1953-5U 


Season 


Texas-New  Mexico 

gins,  equipped — 

Elaborately  ;   Moderately" 


Central  Arizona 
gins,  equipped — 


Pounds 
9Q9 


Moderately 
Pounds 


Simply 


1552-53 
1553-5Ii 


Tounds 
1,008 
1,008 


590 
629 


Pounds 
590 
633 


There  *iere  two  reasons  for  this  difference:  First,  the  Texas-New  Mexico 
gins  had  greater  capacity  in  terms  of  inches  of  roller  per  plant  than  did  the 
Arizona  gins.  This  was  a  particularly  important  factor  for  the  moderately 
equipped  Texas-New  Mexico  gins,  which  averaged  over  700  inches  of  roller 
capacity  compared  with  USO  in  the  Arizona  gins  (table  Ih) • 

Table  llj.. — Roller  capacity:  American  Egyptian  gins,  by  gin  equipment  group, 

1952-53  and  1953-5ii 


Texas-New  Mexico 
gins ,  equipped — 


Season 


Elaborately 


Moderately 


Moderately 


Central  Arizona 
ginst   equipped — 


SlTflply 


1952-53 
1953-51; 


Inches 
587 
587 


Inches 
706 
706 


Inches 
ii80 
I48O 


Inches 
il80 
ii80 


The  second  reason  for  the  greater  hourly  production  of  the  Texas- 
New  Mexico  gins  was  their  greater  efficiency  in  terms  of  pounds  of  lint  per 
roller-inch  per  hour.  This  is  particularly  important  in  the  case  of  the 
elaborately  equipped  group  which  had  an  output  of  1.7  pounds  of  lint  per  inch 
of  roller  in  operation  per  hour,  compared  with  1.2  to  1.3  pounds  for  the 
Arizona  groups  (table  l5) . 

Table  15.— Lint  output  per  roller-inch  per  hour:  American-Egyptian  gins,  by 

gin  equipment  group,  1952-53  and  1953-514 


Season 


1952-53 
1953-51; 


Texas-New  Mexico 
gins,,  equipped — 


Elaborately  :  Moderately 


Central  Arizona 
gins,  equipped — 


Pounds 
1.72 

1.72 


Pounds 
1.39 
1.1;0 


Moderately 


Pounds 
1.23 
1.31 


Simply 


Pounds 
1.23 
1.32 


The  cause  of  this  difference  in  efficiency  seems  to  lie  in  the  cleaning 
equipment,  particularly  in  the  feeders.  Several  gins  of  the  elaborately 
and  moderately  equipped  Texas-New  Mexico  group  had  feeders  of  high  capacity 
and  modem  design.  On  the  other  hand,  certain  gins  in  the  Arizona  groups 
were  equipped  with  obsolete  feeders  which  did  not  supply  seed  cotton  to  the 
stands  as  rapidly  as  the  modern  feeders.  The  installation  of  improved  feeders 
at  such  gins  might  increase  the .hourly  6utput  appreciably. 

Total  and  Bale  Ginning  Costs 

During  the  1952-53  season  the  elaborately  equipped  gins  of  Texas  and 
New  Mexico  operated  at  the  lowest  unit  costs — about  $1$   per  bale  (table  l6). 
The  moderately  equipped  gins  of  the  same  region  were  second  with  costs  of  ^1? 
per  bale.  The  simply  and  the  moderately  equipped  Arizona  gins  had  higher 
costs,  averaging  about  $20  and  $22  per  bale,  respectively. 

Table  l6. — Ginning  cost:  American-Egyptian  cotton,  per  ^n  and  per  bale,  by 

gin  equipment  group,  1952-53  and  1953-5U 


Season 
and 
item 


Texas -New  Mexico 
gins,  equipped — 


Elaborately 


Per  :  Per 
gin  ;  bale 


Moderately 


Per 
gin 


Per 
bale 


Central  Arizona 
gins,  equipped — 


Moderately 


Per 
gin 


Per 
bale 


Per 
gin 


Simply 


Per 
bale 


1952-53 

Variable  costs 
Fixed  costs . . . 


Total  costs. 


Bales  per 
gin  (av.). 

1953-5U 

Variable  costs 
Fixed  costs . . . 

Total  costs. 


Bales  per 
gin  (av.). 


Dol. 


Dol. 


Dol. 


Dol. 


Dol. 


Dol. 


Dol, 


Dol, 


59,728  11.96 
I5,li82   3.10 


67,35ii  li;.27 
13,783   2.92 


39,S60    I7.7I4 
9,  ail   li.22 


^7,618  16.06 
11,652   3.93 


75,210  15.06 


81,137  17.19 


li8,971  21.96 


59,270  19.99 


a,  991 


50,1458    ia.6o 
lli,688     a. 25 


a,  720 


a6,a2o  ia.a7 
ia,56a    a. 5a 


2,230 


29,538  18.85 
10,5a6   6.73 


2,965 


32,579  16.69 
10,716   5.a9 


65,ia6    18,85 


60,98a    19.01 


ao,o8a    25.58 


a3,295     22.18 


3,a56 


3,208 


1,567 


1,952 


The  ranking  of  gins  according  to  per  bale  ginning  costs  was  the  same 
during  the  1953-5a  season*     Those  of  the  elaboi-ately  equipped  gins  were  low- 
est,  followed  by  the  moderately  equipped  Texas-New  Mexico  group;   the  sin5)ly 
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equipped  Arizona  group  was  next  to  the  highest^  and  the  moderately  equipped 
Arizona  group  highest.  During  the  second  season  the  whole  cost  structure  had 
risen.  Consequently,  instead  of  ranging  from  $1$   to  $22  per  bale,  costs 
ranged  from  $19  to  $26  per  bale. 

Fixed  Costs 

Costs  divide  logically  into  two  categories:   (1)  Fixed  costs,  which  re- 
main relatively  constant  in  total  amount  whether  the  gin  operates  or  not,  and 
(2)  variable  costs,  which  tend  to  vary  in  total  amount  directly  with  the  num- 
ber of  bales  ginned. 

Investment  in  gin  plant  and  equipment  forms  the  basis  for  two  annual 
fixed  costs:  Depreciation  and  interest  on  investment.  It  also  directly 
affects  the  costs  of  insurance  and  taxes. 

There  were  considerable  differences  in  gin  investment  between  the  Arizona 
and  Texas-New  Mexico  gins.  The  total  original  cost  per  plant  averaged  from 
$58,000  to  $65,000  per  plant  for  the  Arizona  gins,  and  was  approximately  50 
percent  higher  than  this  for  the  Texas-New  Mexico  groups  (table  17).  The 
explanation  of  this  is  that  several  of  the  Texas-New  Mexico  gins  are  newer  and 
contain  a  larger  amount  of  cleaning  equipment  than  the  gins  in  Arizona.  A  few 
Arizona  gins  still  utilize  gin  stands  and  other  components  which  originally 
were  used  in  the  Sea  Island  cotton  growing  areas  of  the  United  States. 
In  other  words,  the  equipment  was  secondhand  even  at  the  time  the  gin  was 
erected.  The  cost  of  equipment  obtained  in  this  manner  was  low  by  present 
standards . 

Machinery  and  equipment  were  depreciated  at  an  annual  rate  of  5  percent 
of  original  cost  per  year.  All  wood  buildings  were  depreciated  at  5  percent 
per  year;  wood-frame  and  steel  covered  buildings,  1;  percent  per  year;  and  all 
steel  buildings,  3  percent  per  year.  Real  estate  was  not  depreciated.  This 
resulted  in  average  depreciations  of  approximately  $1|,200  per  year  for  the 
moderately  equipped  Texas-New  Mexico  gins,  $3,600  for  the  elaborately  equipped 
gins,  $2,700  for  the  simply  equipped  gins,  and  $2,500  for  the  moderately 
equipped  Central  Arizona  gins  (table  18). 

Interest  on  investment  was  obtained  by  applying  a  straight  h   percent  to 
the  present  or  depreciated  value.  This  resulted  in  a  charge  for  interest  on 
investment  during  the  1952-53  season  as  follows:  approximately  $2,i|00  for 
the  elaborately  equipped  gins  of  Texas  and  New  Mexico,  $1,900  for  the  moder- 
ately equipped  gins  of  the  same  area,  and  $1,600  and  $1,200  per  gin  for  the 
simply  and  moderately  equipped  Arizona  gins,  respectively.  A  similar  relation- 
ship among  groups  continued  in  the  1953-5ii  season. 

In  arriving  at  the  present  value,  we  depreciated  the  value  of  the  gins 
for  a  period  of  years  depending  upon  chronological  age  and  present  condition 
of  the  gin,  up  to  a  maximum  of  12  years.  Some  of  the  newest  gins  had  been 
operated  only  1  to  3  years,  and  were  depreciated  accordingly.  Since  the 
older  gins  were  restored  each  summer  (to  the  extent  that  a  considerable 
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Table  17. — Original  investment:  American-Egyptian  gins  and  equipment,  by  gin 

equipment  group,  1952-53  and  1953-51| 


Season  and  item 


Texas -New  Mexico 
gins,   equipped — 


Elaborately   ;  Moderately 


Central  Arizona 
gins,   equipped — 


Moderately   ;       Simply 


1952-53 

Real  estate 

Buildings 

Installed  machinery. 
Office  equipment . . . . 
Transportation 

equipment 


Total, 


I953-5I4 

Real  estate 

Buildings 

Installed  machinery. 
Office  equipment . . . . 
Transportation 

equipment 


Total. 


Dollars 


5,135 

15,250 

6l,ii96 

7ii7 

2,388 


85,016 


5,135 
15,250 

61,1^96 
7ii7 

2,388 


85,016 


Dollars 


1,662 
16, 892 

69,U37 
l,22ii 

2,i;56 


91,671 


1,662 
16,892 
69,ii37 

1*221; 

2,li56 


91,671 


Dollars 


ii,  272 
17,667 
33,020 

1,267 

1,833 


58,059 


3,95ii 
17,000 

3li,765 

1,075 

1,875 


58,669 


Dollars 


i;,933 

17,667 

38,162 

733 

2,067 


63,562 


5,900 

19,000 

37,2li2 

850 

2,100 


65,092 


Table  18. — Original  investment,  present  value,  depreciation  and  interest: 
American-Egyptian  gins,  by  gin  equipment  group,  1952-53  and  1953-51| 


Season  and  item 


Texas-New 

Mexico 

:     Central  Arizona 

gins ,  equipped — 

!     gins,  equipped — 

Elaborately  : 

Moderately  . 

.  Moderately  :   Simply 

Dollars 

Dollars 

Dollars     Dollars 

85,016 
59, U03 

91,671 
148,338 

58,059     63,562 
29,932     39,590 

3,611 
2,376 

ii,193 
1,933 

2,513      2,675 
1,197      1,58U 

85,016 
55,680 

91,671 
14i,136 

58,669      65,092 
30,912     38,607 

3,667 
2,227 

li,197 
1,765 

2,523       2,61;8 
1,236      l,51ili 

1952-53 

Original  investment.. 

Present  value 

Estimated  annual 

depreciation 

Interest  on  investmait 

1953-5U 

Original  investment.. 

Present  value 

Estimated  annual 

depreciation 

Interest  on  Investment: 
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proportion  of  their  original  capital  value  has  been  retained)  they  were  not 
depreciated  to  the  full  extent  of  their  chronological  age.  The  present  value 
of  a  nurriber  of  the  older  gins,  however,  is  less  than  one-half  of  the  original 
value,  even  using  moderate  rates  of  annual  depreciation. 

Variable  Costs 

Variable  costs  are  those  costs  which  tend  to  vary  in  total  amount  directly 
with  the  nuirfoer  of  bales  ginned.  Included  in  this  category  are  labor,  power, 
bagging  and  ties,  drier  fuel,  repairs,  gin  and  office  supplies,  compensation 
insurance,  telephone  and  telegraph,  travel  and  automobile,  and  miscellaneous 
expenses . 

During  the  19^2-53  season  the  elaborately  equipped  gins  of  Texas  and 
New  Mexico  had  the  lowest  variable  costs — $11.96  per  bale  (table  19).  The 
moderately  equipped  gins  of  the  same  region  were  second  with  variable  costs 
of  $lli.27  per  bale.  The  simply  and  the  moderately  equipped  Arizona  gins  had 
higher  variable  costs  of  $l6.06  and  $17. 7i;  per  bale,  respectively.  A  similar 
relationship  among  gin  groups  continued  in  the  19$3-^h   season.  The  ranking 
of  gins  in  order  of  variable  costs  is  the  same  as  that  which  was  noted  earlier 
for  total  costs  per  bale.  The  cost  of  labor  alone  ranges  from  $5  to  $12  per 
bale,  depending  upon  the  gin  equipment  group  considered.  Labor  is  by  far  the 
greatest  single  item  of  ginning  costs  for  American-Egyptian  cotton.  Therefore 
labor  inputs  and  wage  rates  should  be  examined  when  looking  for  an  explanation 
of  ginning  cost  differences  among  groups. 

During  the  19^2-53  season  the  elaborately  equipped  gins  of  Texas  and 
New  Mexico  required  only  6^  man-hours  to  gin  a  bale  and  the  moderately  equipped 
gins  of  that  area  only  about  7  man-hours  (table  20) .  By  comparison,  the 
simply  equipped  Arizona  gins  required  nearly  8  man-hours  and  the  moderately 
equipped  gins  of  the  same  area  almost  9z   man-hours.  The  same  ranking  among 
groups  prevailed  in  the  second  season,  but  more  man-hours  were  required  by 
each  group. 

The  elaborately  equipped  gins  used  less  labor  per  bale  because  they 
ginned  faster  (more  bales  per  hour),  and  thus  made  more  complete  utilization 
of  their  labor.  They  also  had  high  annual  volumes,  so  that  the  crew  seldom 
had  to  be  paid  for  time  spent  waiting  for  seed  cotton  to  come  to  the  gin. 

Furthermore,  because  of  differences  in  wage  rates  between  areas,  the 
average  cost  of  gin  labor  per  man-hour  was  considerably  lower  for  the  elabor- 
ately and  moderately  equipped  groups  of  Texas  and  New  Mexico  than  for  the 
moderately  and  simply  equipped  groups  of  Central  Arizona.  The  average  hourly 
wage,  which  ranged  from  77  to  8^  cents  per  hour  for  the  Texas  and  New  Mexico 
gins,  ranged  from  $1  to  &.20  for  the  gins  located  in  Arizona.  This  factor, 
as  well  as  the  lower  labor  inputs  per  bale,  contributed  substantially  to  the 
much  lower  labor  costs  per  bale  enjoyed  by  the  more  elaborately  equipped 
gins. 
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Table  20. — Ginning  time  required  per  bale:  American-Egyptian  cotton,  by  gin 

equipment  group,  19^2-53  and  1953-5U 


Season      ; 

Texas-New  Mexico 
gins,  equipped — 

:      Central 
:      gins,  e( 

Arizona 
:iuipped — 

:  Elaborately  :  Moderately 

:  Moderately 

:    Simply 

19<2-^3 

:  Man-hours     Man-hours 
:    6.5         7.1 
':           7.U          7.5 

Man-hours 

9.U 
10.1 

Man-hours 
7.9 

1953-^ii 

9.$ 

Factors  Affecting  Ginning  Costs 

Given  a  plant  of  a  certain  capacity,  the  most  effective  thing  a  ginner 
can  do  to  reduce  his  costs  per  bale  is  to  obtain  a  greater  annual  volume  of 
ginnings.  Increased  volume  reduces  cost  per  bale  for  two  reasons:   (1)  Total 
fixed  costs  are  spread  over  a  greater  number  of  bales;  and  (2)  within  the 
range  in  volumes  covered  by  this  study  (1,500  to  6,000  bales),  variable  costs 
per  bale  are  either  constant  or  decrease  as  volume  ginned  increases. 

The  importance  of  increasing  volxjme  as  a  means  of  reducing  ginning  costs 
per  bale  is  illustrated  by  the  fact  that  all  gins  with  volumes  exceeding 
5,000  bales  had  total  costs  of  less  than  $l6  per  bale  as  contrasted  with 
costs  of  about  t^ii  to  $30  per  bale  for  gins  handling  less  than  2,000  bales 
(fig.  k)  >     B'ased  on  combined  data  for  the  two  seasons,  estimated  costs  varied 
with  volume  from  a  per-bale  figure  of  i!^28.I[0  at  1,500  bales  per  season  to 
around  $1U.U0  per  bale  at  a  volume  level  of  6,500  bales.  The  estimated  gin- 
ning cost  per  bale  at  different  volumes  in  all  the  equipment  groups  during 
the  1952-53  and  1953-5U  seasons  combined  was: 


Bales  ginned 

Dollars 

per  year 

per  bale 

1,500 

28.iiO 

2,000 

23.90 

3,000 

19.30 

i;,000 

17.00 

5,000 

15.60 

6,000 

11;. 70 

6,500 

ih.ko 

A  ginner  cooperating  in  the  study  who  operated  at  a  seasonal  level  of 
3,000  bales  or  less  apparently  would  have  reduced  costs  per  bale  by  about 
30  percent  if  he  could  have  doubled  his  volume. 

It  is  natural  that  the  bigger,  more  elaborately  equipped  American- 
Egyptian  plants  should  require  more  power  and  more  fuel  and  thus  cost  more 
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per  hour  to  run.  It  is  also  natural  that  these  bigger  plants  should  be  able 
to  gin  faster,  and  thus  turn  out  more  bales  in  an  hour.  The  question  is 
whether  the  big  plants  gin  sufficiently  faster  to  offset  their  hi^er  costs 
per  hour  of  plant  operation.  The  indicated  answer  is  "Yes."  The  increased 
rate  of  output  more  than  offset  the  higher  costs  per  plant-hour  so  that  costs 
per  bale  were  lower  for  the  elaborate  gins. 

Costs  of  operation  for  the  elaborately  eqiiipped  gins  exceeded  those  of 
the  simply  equipped  gins  by  $7   to  $10  per  plant-hour  (table  21) .  However, 
the  elaborately  equipped  gins  were  able  to  process  2.1  bales  per  plant-hour 
compared  with  1.2  to  1.3  bales  for  the  simply  equipped  gins.  The  result  was 
that  ginning  costs  per  bale  were  $3  to  $5  lower  for  the  elaborately  equipped 
gins  than  for  the  simply  equipped  group. 

Ginning  Revenue 

The  principal  sources  of  revenue  from  ginning  services  were  charges 
made  to  the  farmer  for  ginning,  bagging  and  ties,  diying,  and  seed  steril- 
ization. At  some  gins,  the  latter  two  items  were  included  in  the  basic 
ginning  charge,  while  at  other  gins  they  were  charged  as  separate  items. 
Seed  cotton  drying  service  was  available  at  most  gins,  but  seed  sterilization 
was  practiced  only  in  quarantined  areas,  wtere  it  was  required.  Charges  for 
insurance  and  storage  on  baled  cotton,  which  were  assessed  at  the  rate  of 
about  $1,05  per  bale  for  the  first  20  days,  were  not  included.  By  the  same 
token,  yard  expense,  insurance,  and  other  costs  associated  with  the  storage 
of  baled  cotton  were  excluded  from  the  cost  section  of  this  bulletin. 
Because  of  the  wide  differences  among  gins  in  the  length  of  time  for  which 
cotton  was  stored  on  the  yard,  it  was  felt  that  including  data  on  storage 
would  introduce  an  undesirable  element  of  variability  into  both  the  cost  and 
revenue  figures. 

The  elaborately  and  moderately  equipped  gins  of  Texas  and  New  Mexico 
realized  average  revenues  of  approximately  $22  per  bale  during  both  years  of 
the  study  (table  22) .  The  moderately  and  simply  equipped  groups  of  Arizona 
had  revenues  of  about  $2U  per  bale  during  the  1952-53  season  and  |25  per 
bale  during  the  1953-51l  season.  Factors  responsible  for  this  regional  differ- 
ence in  revenues  appeared  to  be:  (1)  A  higher  scale  of  ginning  charges  at 
the  Arizona  gins,  and  (2)  the  fact  that  Arizona  gins  received  a  higher  pro- 
portion of  cotton  which  had  been  harvested  by  machine  or  by  rough  hand  methods. 
This  resulted  in  the  ginning  of  a  greater  nuitiber  of  pounds  of  seed  cotton  for 
each  bale  of  lint,  and  the  earning  of  correspondingly  greater  fees  for  gin- 
ning and  drying. 
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Table  21. — Production  rates  and  ginning  costs:  American-Egyptian  gins,  by 
gin  equipment  group,  19^2-53  and  1953-5U 


Season  and  item 


Unit 


Texas -New  Mexico     : 

Central 

Arizona 

gins,  equipped —     : 

gins,   e< 

:iuipped— 

Elabor-   : 

Moder-   : 

Moder- 

;  Sijnply 

1 

ately     : 

ately     : 

ately 

75,210 

81,137 

U8,971 

59,270 

2,378 

2,297 

1,809 

2,iaii 

U,99U 

i|,720 

2,230 

2,965 

2.10 

2.05 

1.23 

1.23 

31.63 

35.32 

27.07 

21;.  55 

15.06 

17.19 

21.96 

19.99 

65,1U6 

60,98Ii 

U0,08U 

i;3,295 

l,6it8 

1,556 

1,195 

1,1;80 

3,ii56 

3,208 

1,567 

1,952 

2.10 

2.06 

1.31 

1.32 

39.53 

39.19 

33.51; 

29.25 

18.85 

19.01 

25.58 

22.18 

1952-53  : 

Cost  per  plant :  Dollars 

Plant  operation  time  1/ :  Hours 

Bales  ginned  per  plant :  Number 

Bales  per  plant  hour  1/ Nuirber 

Cost  per  plant  hour .........:  Dollars 

Cost  per  bale :  Dollars 

1953-51;  *: 

Cost  per  plant :  Dollars 

Plant  operation  time  1/ :  Hours 

Bales  ginned  per  plant :  Number 

Bales  per  plant  hour  1/ :  Number 

Cost  per  plant  hour :  Dollars 

Cost  per  bale :  Dollars 


1/  Includes  time  consumed  by  stops  resulting  from  normal  gin  operation. 

Table  22. — Gross  returns  from  ginning:  Average  per  bale  and  per  gin  for 
American-Egyptian  gins,  by  gin  equipment  group,  1952-53  and  1953-51; 


Season           ! 

:             Texas-New  Mexico               : 
gins,   equipped —                : 

Central  Arizona 
gins,   equipped — 

and  som^ce 

Elaborately     : 

Moderately     : 

Moderately     : 

Sin^jly 

of  revenue       : 

Per     :   Per     : 
gin     :  bale   : 

Per      :   Per      : 
gin     :  bale    : 

Per     :   Per      : 
gin     :   bale   : 

Per     :  Per 
gin     :  bale 

1952-53 

Ginning  services 
Sale  of  bagging 
and  ties 

Dol .         Dol . 
85,661i    17.15 
23,911;  •    1;.79 

Dol.         Dol.: 
81,871;    17.35: 
22,858       h.Qk 

Dol.          Dol.: 

U6,399     20.81: 

:     7,587      3.1;0: 

Dol .         Dol . 
61,695     20.81 
10,158      3.1;2 

Total 

Bales  per  gin 
(average) . .. 

1953-51; 

Ginning  services 

Sale  of  bagging 
and  ties ! 

:109,578     21.91; 
:           l;,99i; 

59,752     17.29 
'  16,502      i;.77 

■.10h,732     22.19 
':          1;,720 

[  56,1  liO    17.50 
'■  16,037      5.00 

:  53,986     2ii.21 
':            2,230 

i  3l;,ll;7     21.79 
;    5,l;0li      3.1;5 

.  71,853     2ii.23 
2,965 

':  U3,109     22.09 
':    6,523       3. 31; 

Total, 

Bales  per  gin 
(average; 

76,25U     22.06 
3,1;56 

:  72,177     22.50 
•          3,208 

:  39,551     25.2li 
1,567 

:  U9,632     25. U3 
'■          1,952 
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Net  Retxirns  from  Giiming 

During  the  19^2-53  season  the  elaborately  equipped  gins  fared  the  best 
in  net  returns  both  on  a  per  gin  and  a  per  bale  basis.  This  is  because  of 
advantages  this  group  had  in  volume,  speed  of  ginning,  and  other  factors. 
Elaborately  equipped  gins  with  a  net  return  of  nearly  $7  per  bale  were  fol- 
lowed by  the  moderately  equipped  Texas-New  Mexico  group  with  a  return  of  |5 
per  bale  (table  23).  The  simply  equipped  Arizona  gins  were  third  with  a  net 
return  of  $U.2ij  per  bale  and  the  moderately  equipped  Arizona  gins  were  last 
with  a  return  of  $2.25  per  bale. 

Table  23. — Ginning  revenue,  costs  and  net  returns:  Averages  per  bale  and 
per  gin  for  American-Egyptian  cotton,  by  gin  equipment  group,  19^2-53  and 
I953-5I1 


Texas -New  Mexico 
gins,  equipped — 


Central  Arizona 
gins,  equipped — 


Season 

and 
item 


1952-53 

Ginning  revenue 
Ginning  cost . . . . 

Net  return. . . . 

Bales  per  gin. . , 

1953-5i| 

Ginning  revenue 
Ginning  cost . . . , 

Net  retxrpn . . . . 

Bales  per  gin. . . 


Elaborately 


Per  :  Per 
gin  :  bale 


Dol. Dol. 


109,578     21.9li 
75,210     15.06 


3U,368      6.88 
k,99h 


76,251i     22.06 
65,ll;6    18.85 


11,108   3.21 
3,ii56 


Moderately  ;  Moderately 


Per  :  Per 
gin  ;  bale 


Dol.   Dol. 


10i4,732    22.19 
81,137    17.19 


23,S9^      5.00 
U,720 


72,177     22.50 
60,981t    19.01 


11,193      3.k9 
3,208 


Per     :   Per 
gin     :  bale 


Dol.       Dol. 


53,986     21;.  21 
1^8,971     21,96 


5,015       2.25 
2,230 


39,551     25.21; 
1;0,081;     25.58 


-     533     -  .31; 
1,567 


SiJ^ly 


Per      :   Per 
gin     :  bale 


Dol .       Dol , 


71,853  2i;.23 
59,270  19.99 


12,583   l;.2l; 
2,965 


1;9,632  25.ii3 
1;3,295  22.18 


6,337   3.25 
1,952 


During  the  1953-514-  season  the  moderately  equipped  Texas-New  Mexico  group 
enjoyed  the  highest  return — about  $3.50  per  bale — followed  by  the  elaborately 
and  the  simply  equipped  gins,  each  with  about  $3.25  per  bale  net  return. 
The  moderately  equipped  Arizona  group,  with  average  volumes  of  less  than 
1,600  bales  per  year,  actually  went  "in  the  red"  to  the  extent  of  31;  cents 
per  bale  if  all  costs  were  considered. 
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Break-even  Points 

The  break-even  point—the  minimum  nunter  of  bales  which  a  plant  must 
gin  in  a  season  in  order  for  ginning  revenues  to  equal  ginning  costs — is  of 
utmost  iii5)ortance  to  the  gin  owner.  At  ginning  volumes  less  than  the  break- 
even volume  a  gin  will  be  operating  at  a  loss,  if  all  costs  are  considered 5 
at  volumes  greater  than  the  break-even  volume,  the  gin  business  will  earn  a 
net  profit.  Because  the  elaborately  and  moderately  equipped  gins  located  in 
the  Trans-Pecos  area  of  Texas  and  the  Mesilla  ¥alley  of  New  Mexico  appeared 
to  group  together  logically  from  the  standpoint  of  both  costs  and  revenue, 
they  were  combined  for  the  purpose  of  estimating  their  average  break-even 
volume.  For  similar  reasons,  the  moderately  and  simply  equipped  gins  located 
in  Central  Arizona  were  combined  in  order  to  estimate  their  break-even  volume. 

The  average  break-even  volume  for  gins  in  Texas  and  New  Mexico  was 
approximately  2,7^0  bales  (fig.  5).  This  is  based  upon  a  cost  function  ob- 
tained by  fitting  a  line  to  the  cost-volume  coordinates  for  the  individual 
gins  included  in  these  groups,  and  a  revenue  line  based  upon  $22.15  per  bale 
which  was  the  average  revenue  earned  by  tdiose  gins  during  the  2  years  of  the 
stucfy.  All  the  Texas-New  Mexico  gins  operated  at  volumes  in  excess  of  2,750 
bales  during  the  1952-53  season,  but  2  gins  fell  slightly  below  the  break- 
even volume  during  the  19^3-Sk   season. 

The  average  break-even  volume  for  gins  in  Central  Arizona,  computed  in 
the  same  manner,  was  about  1,750  bales  (fig.  6).  This  is  1,000  bales  less 
than  that  required  for  gins  in  the  Texas-New  Mexico  groups.  Two  principal 
reasons  for  the  lower  break-even  volume  required  by  the  Arizona  gins  are: 
(1)  The  lower  capital  investment  in  plant  and  machinery  in  the  gins,  which 
results  in  lower  fixed  costs,  and  (2)  the  higher  ginning  revenues  per  bale — 
$2li.66  per  bale  as  compared  with  $22.15  per  bale  charged  at  the  Texas- 
New  Mexico  gins. 

During  the  1952-53  season,  only  1  gin  out  of  the  6  in. the  Arizona  group 
operated  at  a  voluire  of  less  than  1, 750  bales,  but  2  gins  operated  at  volumes 
only  slightly  beyond  this  break-even  point.  The  other  3  gins  enjoyed  sub- 
stantially greater  volumes  during  that  season.  During  the  1953-5^1  season, 
3  out  of  the  6  gins  operated  at  volumes  less  than  1,750  bales,  while  the  re- 
maining 3  operated  at  volumes  only  slightly  beyord  this  critical  point. 
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